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DETAILED ACTION 
Claim Objections 

1 . Claim 1 objected to because of the following informalities: There is an 
extraneous punctuation mark on the last line of the claim. Examiner recommends 
removing the period that appears after the word "and". Appropriate correction is 
required. 

2. Claim 7 objected to because of the following informalities: There is an error on 
the line 3 of the claim. Examiner recommends replacing "sid" with --side-. Appropriate 
correction is required. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-10 rejected under 35 U.S.C. 103(a) as being unpatentable over Bost et 
al. (US Patent 5270256) in view of Dinkel et al. (U.S. Patent 5834829). 

Regarding claim 1 , Figs. 18 and 19 of Bost et al., shown below, disclose a 
semiconductor device comprising: 

a semiconductor substrate (30) having a main surface (30a, 170); 
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a semiconductor element (located within region 45)(Bost et al., Col. 5, 
Lines 5-8), having side surfaces (defined by the edges of rectangle defining 
semiconductor element region (45)), formed on said main surface (30a, 170); 

an interlayer insulating film (70,1 10) having a top surface (1 10a) and a 
peripheral edge (the edges of 70 and 110 as seen in gray in Figure 1 (drawn by 
the examiner), below) extending from said top surface (1 10a) to said main 
surface (30a, 170), and formed on said main surface (30a, 170) to cover (Bost et 
al., Col.5, Lines 12-15) said semiconductor element (located within region 
45)(Bost et al., Col 5, Lines 5-8)), wherein in said interlayer insulating film 
(70,1 10), a strip-like groove portion (191) is formed between a first side surface 
(one side of rectangle defining semiconductor element region (45)) of said 
semiconductor element (located within region 45)(Bost et al., Col 5, Lines 5-8)) 
and said peripheral edge (the edges of 70 and 1 10 as seen in gray in Figure 1(a 
combined view of Figs. 18 and 19 of Bost et al., showing an angled view of a 
corner of the die (40) shown in Fig. 19, and the cross section of the die shown in 
Fig. 18) (drawn by the examiner), below), to extend in parallel with said main 
surface (30a, 170) and to extend in a predetermined direction; and 

a metal (171) filling said groove portion (191). 
Bost et al., however, fails to disclose there being two separately spaced apart 
strip-like second groove portion being formed between a first side surface of said 
semiconductor element and said peripheral edge, extending in a predetermined 
direction. Bost et al. also fails to disclose a plurality of third groove portions formed, 
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between the first side surfaces of said semiconductor element and said peripheral edge, 
to diverge from said first and second groove portions and to extend in a direction 
different from an extending direction of said first and second groove portions; and a 
metal filling said second and third groove portions. 

Fig. 1 of Dinkel et al. teaches a similar semiconductor device wherein there are 
first (12) and second (14) separately spaced apart strip-like groove portions formed 
between a first side surface of a semiconductor element (side surface of active area 
(18))(Dinkel et al., Col. 2, Lines 25-36) and a peripheral edge of an insulating layer 
(Dinkel et al. describes an insulating layer covering the active area (18) in which the 
strip-like groove portions are formed (Dinkel et al., Col. 2, Lines 31-36, 37-44, and 64- 
66)). Fig. 3A of Dinkel et al. further teaches a plurality of third groove portions (34, 36) 
formed, between the first side surfaces (side surface of active area (18))(Dinkel et al., 
Col. 2, Lines 25-36) of said semiconductor element and said peripheral edge (edge of 
insulating layer which Dinkel et al. describes as covering the active area (18) and in 
which the strip-like groove portions (30, 32) are formed (Dinkel et al., Col.2, Lines 31- 
36, 37-44, and 64-66))), to diverge from said first (30) and second (32) groove portions 
and to extend in a direction different from an extending direction of said first and second 
groove portions (In Fig. 3A of Dinkel et al. the directions in which the third groove 
portions (34, 36) extend can be seen to be different than the directions in which first and 
second groove portions (30, 32) extend); and a metal filling said second and third 
groove portions (Dinkel et al., Col. 2, Lines 40-44). 
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It would have been obvious to one of ordinary skill in the art to incorporate the 
second and third strip-like groove portions of Dinkel et al. into the device of Bost et al. 
The ordinary artisan would have been motivated to modify Bost et al. in the above 
manner for the purpose of providing a redundancy that is helpful in preventing crack 
propagation into the semiconductor active areas (Dinkel et al., Col. 3, Lines 33-34), and 
also to increase the amount of surface area by which the crack-propagating energy may 
be absorbed (Dinkel et al., Col. 3, Lines 58-62). 




FIGURE 18 
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Figure 1 



Regarding claim 2, Bost et al. and Dinkel et al. disclose the semiconductor 
device of claim 1, wherein said third (Dinkel et al., Fig. 3A (34, 36)) groove portion is 
formed between said first (Dinkel et al., Fig. 3A (30))(Bost et al., Fig. 19 (191)) groove 
portion and said second (Dinkel et al., Fig. 3A (32)) groove portion. 

Regarding claim 3, Bost et al. and Dinkel et al. disclose the semiconductor 
device of claim 1 , wherein said third (Dinkel et al., Fig. 3A (34, 36)) groove portion links 
said first (Dinkel et al., Fig. 3A (30)) (Bost et al., Fig. 19 (191)) groove portion and said 
second (Dinkel et al., Fig. 3A (32)) groove portion. 
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Regarding claim 4, Bost et al. and Dinkel et al. disclose the semiconductor 
device of claim 1 , wherein said first (Dinkel et al., Fig. 3A (30)) (Bost et al., Fig. 19 
(191)), second (Dinkel et al., Fig. 3A (32)) and third (Dinkel et al., Fig. 3A (34, 36)) 
groove portions reach said main surface (upper surface of substrate (not shown in 
Dinkel et al.))(Bost et al., Fig. 18 and 19 (30a, 170)) from said top surface (Bost et al., 
Fig. 18 and 19 (1 10a)). Dinkel et al. discloses that to maximize the function of the 
device the crack stop (strip-like groove portions) should be formed in every layer of the 
device (Dinkel et al., Col. 3, Lines 8-10). 

Regarding claim 5, Bost et al. and Dinkel et al. disclose the semiconductor 
device of claim 1 , wherein said first (Dinkel et al., Fig. 3A (30)) (Bost et al., Fig. 19 
(191)) and second (Dinkel et al., Fig. 3A (32)) groove portions are formed along said 
peripheral edge (Bost et al. (edges of insulating layer 70 and 1 10))(the edges of 70 and 
110 can be seen more clearly in gray in Figure 1 (drawn by the examiner), above) to 
surround a region (Bost et al., Fig. 19 (45)) where said semiconductor element (Bost et 
al., Fig. 19 (located within region (45))) (Bost et al., Col 5, Lines 5-8) is formed (Dinkel et 
al., Col. 2, Lines 25-36). 

Regarding claim 6, Bost et al. and Dinkel et al. disclose the semiconductor 
device of claim 1 , wherein said interlayer insulating film (Bost et al., Figs. 18 and 19 
(70,1 10)) includes first (70) and second (110) portions of different types (Oxide and 
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BPSG)(Bost et al., Col 5, Lines 12-15, 45-47) from each other and successively formed 
on said main surface (see Fig. 8-10 of Bost, et al). 

Regarding claim 7, Bost et al. and Dinkel et al. disclose a semiconductor device 
comprising: 

a semiconductor substrate (Bost et al., Fig. 18 (30)) having a main surface 
(Bost et al., Fig. 18 (30a, 170)); 

a semiconductor element (Bost et al., Fig. 19 (located within region 45)) 
(Bost et al., Col 5, Lines 5-8)) formed on said main surface (Bost et al., Fig. 18 
(30a, 170)) and having side surfaces (Bost et al., Fig. 19 (defined by the edges of 
rectangle defining semiconductor element region (45)))(Dinkel et al., Fig. 1 (side 
surfaces of active area (18)))(Dinkel et al., Col. 2, Lines 25-36); 

an interlayer insulating film (Bost et al., Fig. 18 (70,1 10)) having a top 
surface (Bost et al., Fig. 18 (1 10a)) and a peripheral edge (the edges of 70 and 
1 10 as seen in gray in Figure 1 (drawn by the examiner), above) extending from 
said top surface (Bost et al., Fig. 18 (1 10a)) to said main surface (Bost et al., Fig. 
18 (30a, 170)), and formed on said main surface (Bost et al., Fig. 18 (30a, 170)) 
to cover (Bost et al., Col.5, Lines 12-15) (Dinkel et al., Col. 2, Lines 25-36) said 
semiconductor element (Bost et al., Fig. 19 (located within region 45)) (Bost et 
al., Col 5, Lines 5-8)), wherein in said interlayer insulating film (Bost et al., Fig. 18 
(70,1 10)), strip-like first (Dinkel et al., Fig. 3B (38)) and second (Dinkel et al., Fig. 
3B (39)) groove portions are formed to be placed between a first side surface of 
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said semiconductor element (Bost et al., Fig. 19 (one edge of rectangle defining 
semiconductor element region (45))) (Bost et al., Col 5, Lines 5-8)) (Dinkel et al., 
Fig. 1 (side surface of active area (18)))(Dinkel et al., Col. 2, Lines 25-36) and 
said peripheral edge (the edges of 70 and 1 10 as seen in gray in Figure 1 (drawn 
by the examiner), above), to extend in parallel with said main surface (Bost et al., 
Fig. 18 (30a, 170)) and to extend to cross each other at predetermined spacing 
(In Fig. 3B of Dinkel et al. it can be seen that groove portions 38 and 39 cross 
each other at a spacing). 

a metal filling said first and second groove portions (Dinkel et al., Col. 2, 
Lines 40-44), wherein said first and second groove portions contiguously extend 
along the first side surface of said semiconductor element (Dinkel et al., Fig. 1 
(first and second groove portions (12, 14) can be seen extending along one side 
of active area (18))). 

Regarding claim 8, Bost et al. and Dinkel et al. disclose the semiconductor 
device of claim 7, wherein said first (Dinkel et al., Fig. 3A (30)) (Bost et al., Fig. 19 
(191)) and second (Dinkel et al., Fig. 3A (32)) groove portions reach said main surface 
(upper surface of substrate (not shown in Dinkel et al.))(Bost et al., Fig. 18 and 19 (30a, 
170)) from said top surface (Bost et al., Fig. 18 and 19 (1 10a)). Dinkel et al. discloses 
that to maximize the function of the device the crack stop (strip-like groove portions) 
should be formed in every layer of the device (Dinkel et al., Col. 3, Lines 8-10). 
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Regarding claim 9, Bost et al. and Dinkel et al. disclose the semiconductor 
device of claim 7, wherein said first (Dinkel et al., Fig. 3A (30)) (Bost et al., Fig. 19 
(191)) and second (Dinkel et al., Fig. 3A (32)) groove portions are formed along said 
peripheral edge (Bost et al. (edges of insulating layer 70 and 1 10))(the edges of 70 and 
110 can be seen more clearly in gray in Figure 1 (drawn by the examiner), above) to 
surround a region (Bost et al., Fig. 19 (45)) where said semiconductor element (Bost et 
al., Fig. 19 (located within region (45))) (Bost et al., Col 5, Lines 5-8) is formed (Dinkel et 
al., Col. 2, Lines 25-36). 

Regarding claim 10, Bost et al. and Dinkel et al. disclose the semiconductor 
device of claim 7, wherein said interlayer insulating film (Bost et al., Figs. 18 and 19 
(70,1 10)) includes first (70) and second (110) portions of different types (Oxide and 
BPSG)(Bost et al., Col 5, Lines 12-15, 45-47) from each other and successively formed 
on said main surface (see Fig. 8-10 of Bost, et al). 

Response to Arguments 

Applicant's arguments with respect to claims 1-10 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Seshan et al. (U.S. Patent # 6137155), Agarwala et al. (U.S. 
Patent # 6734090), Davis et al. (U.S. Patent # 6650010), Toyoda (U.S. Patent # 
6605861 ), and Ma et al. (U.S. Patent # 6509622) all disclose similar semiconductor 
devices. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William Kraig whose telephone number is 571-272- 
8660. The examiner can normally be reached on Mon-Fri 7:30-4:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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